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EQUIPMENT 

(57)Abstract: 

PURPOSE: To increase collimater blocks in the 
collimator drive mechanism for a multisplited collimater 
device of radiotherapy equipment in a limited placing 
space without resulting in large weight, high cost and a 
large size. 

CONSTITUTION: A drive shaft 5 for moving collimater 
blocks 31 is constituted of a plurality of shafts 5a to 5c 
having the same axial center which are rotatable 
independently each other by bearings 10. Thus, a | 
multitude of drive shafts 5a to 5c are made capable of 
placing without extending the collimater blocks 31 to the 
moving direction. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It comes to carry out adhesion arrangement of two or more restriction blocks in the 
side slidably to mutual, When 2 group placed opposite of the restriction block group which has a 
cylindrical raceway surface is carried out and a selected restriction block of them carries out 
specified quantity movement of the orbit top via a driving shaft. In a hyperfractionation collimator 
of a radiation therapy system to obtain, a radiation field of predetermined shape and the amount 
of diaphragms said driving shaft, Have two or more axes which have the same shaft center, and 
each axis consists of a pivotable multiplex shaft mutual independently via a bearing, An end of 
each axis of this multiplex shaft gears according to each via direct or the 1st rotatory power 
transmission mechanism to a gear part by which a gear provided there was provided in each 
restriction block in accordance with that move direction, Diaphragm drive mechanism in a 
hyperfractionation coiiimator of a radiation therapy system with which it comes to connect the 
other end with each motor via direct or the 2nd rotatory power transmission mechanism 
respectively. 

[Claim 2]Diaphragm drive mechanism in a hyperfractionation collimator of the radiation therapy 
system according to claim 1 which is an idler gear axis to which the 1st rotatory power 
transmission mechanism has a pivotable idler gear independently separately. 
[Claim 3]Diaphragm drive mechanism in a hyperfractionation collimator of the radiation therapy 
system according to claim 2 which arranges a pivotable idler gear for a multiplex shaft 
independently at two or more preparations and each on a multiplex shaft predetermined [ of said 
two or more multiplex shafts ] ( and transmits torque of other multiplex shafts to each restriction 
block side via the idler gear. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the irradiation field limited device (collimator) of a 
radiation therapy system, and the diaphragm drive mechanism especially in a hyperfractionation 
collimator. 
[0002] 

[Description of the Prior Art]There is a hyperfractionation collimator which forms the irradiation 
field (irregular field) of irregular shape other than a rectangle as an collimator of a radiation 
therapy system from the former. There are some from which the direction of a side face 
inclination of the diaphragm by which the raceway surface of a diaphragm operation direction is 
cylindrical to JP,62-710,B, and adjoins it like a statement as the example serves as a conic 
surface which tends toward a radiation source. In this hyperfractionation coiiimator, a rack part 
is engraved on subdivided each to extract (it is called a restriction block) as a drive method of a 
diaphragm, and there are some which are performed with combination with the gear (pinion) 
which meshes to this. 

[0003]The example of an entire configuration of such a hyperfractionation collimator is shown in 
drawing_8. in drawing 8 -- 1 — a radiation source and 2 — a simple substance block diaphragm 
and 3 — as for a driving shaft and 6, a restriction block and 4 are [ a motor and 8 ] gears a chain 
and 7 an irradiation field and 5 the restriction block group of a multi-leaf collimator, and 31. 
Slidabiy, adhesion arrangement is carried out, two or more restriction blocks 31 become mutually 
in the side, and a hyperfractionation collimator is provided with the restriction block group 3 
which has a cylindrical raceway surface so that it may illustrate. The placed opposite of the two 
groups is carried out, and when the selected restriction block 31 of them carries out specified 
quantity movement of that orbit top, as for this restriction block group 3, the radiation field of 
predetermined shape and the amount of diaphragms is obtained. Drawing 8 engraves a rack part 
on the cylindrical raceway surface inner circumference side of each restriction block 31, and 
shows here the example which meshed the gear (pinion) 8 of the driving shaft 5 connected with 
the motor 7 via the chain 6 at this. In order that each restriction block 31 may operate 
independently, respectively, the driving shaft 5 and the motor 7 which operate by 1 to 1 every 
restriction block 31 are required for a hyperfractionation collimator, so that it may illustrate. 
Therefore, same number as the number of sheets of the restriction block 31 of the driving shafts 
5 and the motors 7 are needed. Although the rack part of the restriction block 31 was provided 
in the restriction block 31 inner-circumference side in d rawin g 8, providing in the periphery side 
is also possible. 
[0004] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional technology, 
when there is little number of sheets of the restriction block 31, it can arrange so that driving 
shaft 5 comrades may be located in a line in parallel every restriction block 31 in the range in 
which driving shaft 5 adjoining comrades do not interfere. 

[0005]Since the driving shaft 5 can also be distributed to the inner circumference and periphery 
side by providing the rack part provided in the restriction block 31 not only in the inner 



circumference side but in the periphery side, it is possible to correspond to some extent, also 
when the number of sheets of the restriction block 31 increases. If restriction block 31 the very 
thing is made long to a circumferencial direction, the wide range which arranges the driving shaft 
5 can also be taken. However, in increasing the number of sheets of the restriction block 31, 
there were the following problems in such a method. That is, since the load-bearing mechanism 
(not shown) which supports the load of not only the driving shaft 5 but the restriction block 31 is 
installed in the circumference of the restriction block 31, the range which can install the driving 
shaft 5 is restricted. If the restriction block 31 is made long to a circumferencial direction, since 
it becomes the increase of weight and the high cost of the restriction block 31 and the outside 
of the irradiation head portion of the radiation therapy system which stores an collimator 
becomes large further, the distance of an irradiation head and a patient will become short and 
will become inconvenient on therapy operation. The purpose of this invention is to provide the 
diaphragm drive mechanism in the hyperfractionation collimator of the radiation therapy system 
which can increase a restriction block in the limited installing space, without not high-cost-izing 
[ the Oshige quantification and ] and large-sizedHzing a device 
[0006] 

[Means for Solving the Problem]It comes to carry out adhesion arrangement of the above- 
mentioned purpose in the side slidably [ two or more restriction blocks ] to mutual. When 2 group 
placed opposite of the restriction block group which has a cylindrical raceway surface is carried 
out and a selected restriction Nock of them carries out specified quantity movement of the orbit 
top via a driving shaft, In a hyperfractionation collimator of a radiation therapy system to obtain, 
a radiation field of predetermined shape and the amount of diaphragms said driving shaft, Have 
two or more axes which have the same shaft center, and each axis consists of a pivotable 
multiplex shaft mutual independently via a bearing, One end of each axis of this multiplex shaft 
gears according to each via direct or the 1st rotatory power transmission mechanism to a gear 
part by which a gear provided there was provided in each restriction block in accordance with 
that move direction, and the other end is attained by coming to connect with each motor via 
direct or the 2nd rotatory power transmission mechanism respectively 
[0007] 

[Function]By using a multiplex shaft for the driving shaft which moves a restriction block, many 
restriction blocks are movable by few axes, thereby — the composition of a restriction block 
moving mechanism part — high density — space-saving — izing being able to do and, A 
restriction block can be increased for a device in the Oshige quantification and the installing 
space limited without [ without it high-cost-izes, and ] iarge-sized-izing, without making a 
restriction block long to a circumferencial direction. 
[0008] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
DrawingJ Js a sectional view showing the important section of one example of the diaphragm 
drive mechanism in the hyperfractionation collimator of the radiation therapy system by this 
invention, As for a restriction block group and 31, a driving shaft (each axis of a multiplex shaft) 
and 7 are a motor, and the gear and the rack part for which a shaft coupling engraves a frame 
and 1 0 on a bearing, 1 1 was engraved on it. and 9 was engraved on the inner periphery end of 
the restriction block 31 101 8 a restriction block and 5 (5a-5c) three in a figure. 
[0009]That is, the driving shaft 5 is provided with two or more axes 5a-5c which have the same 
shaft center, and each axes 5a~5c consist of 3-fold axis mutual independently via the bearing 10 
a pivotable multiplex shaft and here. One end of each axes 5a~5c of this multiplex shaft gears 
according to each to the rack part 101 by which the gear (pinion part) 8 provided there was 
formed in each restriction block 31, and it comes to connect the other end with each motor 7 via 
the gears 8 and 8 respectively. 

[001 0]Drawjng„2 and drawing 3_ are the figures showing the important section of other examples 
of the diaphragm drive mechanism in the hyperfractionation collimator of the radiation therapy 
system by this invention, and it is the figure which drawing 2 expanded the side view, and 
d.r.?wing_3_expanded the A-A line section in drawin g 2 from the arrow direction, and was shown. 
The example shown in djawing_2_and draw|ng_3_comes to arrange two pairs of double shafts 



(driving shaft 5) to the restriction block 31 of eight sheets, and the gear (pinion part) 8 of each 
driving shafts 5a and 5b drives the restriction block 31 every other sheet. Double-shafts 5 the 
very thing is fixed to the frame 9 via the bearing 10, and the outer shaft (driving shaft 5b) and 
the inner axis (driving shaft 5a) are independently pivotable respectively. One end of the double 
shafts 5 is provided with the gear (pinion part) 8 which meshes with the rack part 101 of the 
restriction block 31, and the sprocket 12 which connects the other end with said motor 7 via the 
chain 6 is formed. In drawin gj, 13 is a diaphragm load-bearing axis. In drawing 3. the restriction 
block 31 with the rack part 101 which has not geared with the gear (pinion part) 8 of graphic 
display each driving shafts 5a and 5b is driven with other driving shafts (not shown). 
[001 l3Drawjng..4_and d rawin g 5 are what (the idler gear axis was used as the 1st rotatory power 
transmission mechanism) installed the idler gear axis 14 between the restriction block 31 in 
drawing 2 and drawing 3, and the driving shafts 5a and 5b. 

As shown in drawing 5. the two double driving shafts 5 are arranged to the idler gear axis 14. 
The idler gear 16 is pivotable in the direction of the circumference of the axis via the bearing 10, 
and the predetermined interval is maintained by the spacer 15. If the installed position of the 
driving shaft 5 (5a, 5b) over the idler gear axis 14 is the circumference of the idler gear axis 14, 
it is good anywhere. In the example of a graphic display, the idler gear axis 14 is making the radial 
road supporting spindle of the restriction block 31 serve a double purpose. By installing the idler 
gear axis 14, it becomes possible to transmit the torque of the driving shaft 5 (5a, 5b) in the 
position which cannot carry out the direct drive of the restriction block 31 to the restriction 
block 31. 

[0012]Some drawing 6 and drawin g 7 install the idler gear 16 in some driving shafts 17a of the 
existing driving shafts (using the idler gear 16 provided in the driving shaft 17a as the 1st 
rotatory power transmission mechanism), It is made to transmit the torque of the driving shafts 
5a and 5b to the restriction block 31 via the idler gear 16. In this example, each driving shafts 5a, 
5b, 17a, and 17b are connected with the motor 7 via the shaft coupling 1 1 or the gear 8. It 
becomes possible to approach and to arrange the driving shafts 5a, 5b, and 1 7a and 1 7b by such 
composition, If arrangement that the center of the up-and-down driving shaft 5a, 5b;17a, and 17b 
is especially located radiaiiy to the radiation source 1 is used, the disposition space of the driving 
shaft 5a and 5b;17a to the restriction block 31, and 17b will become the minimum. In each figure, 
identical codes show a same or considerable portion. 
[0013] 

[Effect of the Invention]As explained above, according to this invention, the driving shaft which 
shares a center of rotation can be installed in the same part, and it is effective in the ability to 
increase a restriction block in the limited installing space, without not high-cost-izing [ the 
Oshige quantification and ] and large-sized-izing a device. Especially, can install the driving shaft 
which shares a center of rotation in the same part, and space-saving [ large ] becomes possible 
according to the composition of the illustration to drawin g 2 and drawin g 3, and. It is effective in 
the ability to select the setting position of a motor freely by using a shaft coupling, the gear, and 
a chain sprocket to a driving shaft. According to the composition of the illustration to drawing_4 
and drawin g_5, the torque of the driving shaft in the position which cannot carry out the direct 
drive of the restriction block can be transmitted to a restriction block. If an idler gear axis is 
made to use also [ receptacle / the radial road of a restriction block, and / thrust-loading ], 
there is an effect of being able to attain space-saving-ization further. According to the 
composition of the illustration to drawin g 6 and drawing 7, a driving shaft and an idler gear axis 
can be unified (combination), and the installing space of a driving shaft can be reduced more, and 
also when the number of partitions of a restriction block increases, it is effective in the ability to 
respond easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawingjjlt is a sectional view showing the important section of one example of this invention 
mechanism. 

[Drawingjjlt is a side view showing the important section of other examples of this invention 
mechanism. 

[Drawing_3]It is a figure expanding and showing the A-A line section in drawin g 2_from an arrow 
direction. 

[DrawingJlIt is a side view showing the important section of the example at the time of using an 
idler gear axis as the 1st rotatory power transmission mechanism of this invention mechanism. 
[Drawing_5]It is a figure expanding and showing the A-A line section in drawing 4 from an arrow 
direction. 

[Drawing 6]It is a side view showing the important section of the example at the time of using 
the idler gear axis provided in the driving shaft as the 1st rotatory power transmission 
mechanism of this invention mechanism. 

[ Drawing _7]It is a figure expanding and showing the A-A line section in drawmg_6_from an arrow 
direction. 

[D rawin g_8]It is a perspective view showing the example of an entire configuration of the 
hyperfractionation collimator of a radiation therapy system. 
[Description of Notations] 

1 Radiation source 

2 Simple substance block restriction block 

3 The restriction block group of a multi-leaf collimator 

4 Irradiation field 

5, 5a-5c Driving shaft 

6 Chain 

7 Motor 

8 Gear 

9 Frame 

10 Bearing 

1 1 Shaft coupling 

1 2 Sprocket 

1 3 Load-bearing axis 

14 Idler gear axis 

15 Spacer 

16 Idler gear 

17, 17a, and 17b Driving shaft 
31 Restriction block 
101 Rack part 
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DRAWINGS 



[Drawing 1] 




[ Drawin g 6] 



[Drawing 8] 




[prawing_5] 
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(54) MULTIPLE LEAF COLLIMATOR 
(57)Abstract: 

PURPOSE: To realize an inexpensive and light-weight 
multiple leaf collimator by a method wherein first 
confronted block diaphragm leaves which can approach 
and move away from each other in the orthogonal 
direction to the path direction of radiation, and second 
confronted block diaphragm leaves which can approach 
and separate from each other in the orthogonal direction 
to the first confronted block diaphragm leaves are 
provided. 

CONSTITUTION: Along a radiation path from a point 
source 10, a multiple leaf collimator assembly 17, and a 
first pair of confronted block diaphragm leaves 30, 31 
which can individually perform a translation movement in 
such a manner that the confronted block diaphragm 
leaves 30, 31 may approach and move away from each 
other in the lateral direction to the direction of the 
radiation path from the point source 10, are provided 
behind a main collimator 16. In the lateral direction to 
the direction of the radiation path from the point source 

10, a second pair of confronted block diaphragm leaves 35, 36 which approach and move away 
from each other in the orthogonal direction to the moving direction of the first pair of the 
confronted block diaphragm leaves 30, 31, are arranged in order. The multiple leaf collimator 
assembly is arranged so as to be close to the radiation source, and by using a small and thin 
collimator leaf, the radioactive ray can be projected to a specified area of a patient. 
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